Development of andrographolide loaded PLGA microspheres: optimization, characterization and in vitro-in vivo correlation.
The purpose of this study was to develop a sustained-release drug delivery system based on the injectable PLGA microspheres loaded with andrographolide. The andrographolide loaded PLGA microspheres were prepared by emulsion solvent evaporation method with optimization of formulation using response surface methodology (RSM). Physicochemical characterization, in vitro release behavior and in vivo pharmacokinetics of the optimized formulation were then evaluated. The percent absorbed in vivo was determined by deconvolution using the Loo-Riegelman method, and then the in vitro-in vivo correlation (IVIVC) was established. Results showed that the microspheres were spherical with a smooth surface. Average particle size, entrapment efficiency and drug loading were found to be 53.18±2.11 μm, 75.79±3.02% and 47.06±2.18%, respectively. In vitro release study showed a low initial burst release followed by a prolonged release up to 9 days and the release kinetics followed the Korsmeyer-Peppas model. After a single intramuscular injection, the microspheres maintained relatively high plasma concentration of andrographolide over one week. A good linear relationship was observed between the in vitro and in vivo release behavior (R(2)=0.9951). These results suggest the PLGA microspheres could be developed as a potential delivery system for andrographolide with high drug loading capacity and sustained drug release.